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Study on the Process Mineralogy of a Low Grade Cu - Zn Polymetallic Ore in Anhui Province

FANG Mingshan, LI Yangfeng, FU Qiang

( Beijing General Research Institute of Mining and Metallurgy Technology Group, Beijing 102628, China)

Abstract: The grade of zinc, copper, iron sulfur, gold and silver in a low — grade copper — zinc
polymetallic ore is 1.93% , 0.35% , 7.85% 4.03% , 1.01 g/t and 13.05 g/t, respectively. In
order to exploit and utilize this resource reasonably, systematic process mineralogy research has
been carried out. The occurrence state of various valuable metal elements, the dissemination char-
acteristics and dissemination size of various minerals, as well as the most important factors affecting
the recovery had been found out, which provided a theoretical basis for determining reasonable
process flow and realizing the comprehensive recovery. The comprehensive recovery of zinc, cop-
per, sulfur and gold and silver in ore was obtained by the process of “preferential copper selection
— copper middlings regrinding and cleaning — mixed sorting and resorting of zinc and sulfide — en-
richment of gold and silver in copper concentration” .
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Table 1 Chemical analysis results of the ore
Component  Cu Zn Pb Fe S Au  Ag
Content/% 0.35 1.93 0.092 7.85 4.03 1.01 13.05
Component CaO MgO AlLO; Si0, K,0 Na,O C(C
Content/% 20.43 1.63 4.06 36.21 1.33 0.22 17.23

T Au Ag AR g/t
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Table 2 Phase analysis results of zinc in the ore

Phase Oxidized zinc Zinc sulfide Total
Zn Content/ % 0.11 1.87 1.98
Distribution/ % 5.56 94.44 100. 00
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Table 3 Phase analysis results of copper in the ore

Free Secondary Primary Bound

Phase oxidized copper  copper Total
copper  sulfide  sulfide copper
Cu Content/% 0.003  0.070 0.270 0.014 0.357
Distribution/% 0. 84 19.61 75.63 3.9 100. 00
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Table 4 Phase analysis results of iron
Phase Ma.gneli(: Ferric Heg:(lime Iro.n }?(?ITi(: Total
iron  carbonate . " sulfide silicate
limonite
Fe Content/% 0.13 1.31 3.30 2.64 0.51 7.89
Distribution/%  1.65 16.60 41.83 33.46  6.46 100.00
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Table 5 Mineral composition and relative content of the ore

Mineral name  Content/ % Mineral name Content/ %
Sphalerite 3.00 Calcite 34.56
Chalcopyrite 0.82 Quartz 25.00
Bornite 0.09 Sericite 7.15
Chalcocite 0.02 Actinolite 4.78
Pyrite 4.95 Orthosite 5.16
Marcasite Oligoclase 0.43
Hematite 4.71 Albite 0.31
Magnetite 0.18 Kaolinite 3.34
Galena 0.11 Garnet 3.03
Rutile 0.17 Talc 1.87
Pyrrhotite 0.03 Other 0.32
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Table 6  Distribution of copper in different minerals

Mineral Mineral Cu Cu metal Distribution
name content/% content/% content/ % /%
Chalcopyrite 0. 82 34.56 0.283 79.52
Bornite 0.09 63.33 0.057 15.99
Chalcocite 0.02 79.86 0.016 4.49
Total - - 0.356 100. 00
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Table 7  Distribution of iron in different minerals

Mineral Mineral ~ Fe content Fe metal Distribution
name content/ % /% content/ % /%
Hematite 4.71 69.00 3.250 41.04

Pyrite 4.95 46.55 2.304 29.10
Calcite 34.56 3.88 1.341 16.93
Garnet 3.03 14.02 0.425 5.36
Chalcopyrite 0. 82 30.52 0.250 3.16
Magnetite 0.18 72.00 0.130 1.64
Actinolite 4.78 2.23 0.107 1.35
Sphalerite 3.00 2.78 0.083 1.05
Bornite 0.09 11.12 0.010 0.13
Pyrrhotite 0.03 63.53 0.019 0.24

Total 7.92 100. 00
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Table 8 Distribution of gold in different minerals

Relative content of C
Au Distribution/ %

Mineral name .
Au - minerals/ %

Natural gold 95.27 96.36
Electrum 3.70 3.16
Muthmannite 0.19 0.42
Kustelite 0.84 0.06
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Table 9  Distribution of silver in different minerals

Relative content of Ag Distribution/%

Mineral name

Ag — minerals/ %

Hessite 92.78 92.29
Naumannite 3.35 3.88
Natural Silver 1.58 2.50
Aguilarite 1.98 0.89
Argentite 0.31 0.43
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Fig. 1 Irregular granular sphalerite
disseminated in gangue minerals
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Fig.2 Milk drop — shaped chalcopyrite wrapped
in sphalerite

R10 AT H X -BLEEHBEINER
Table 10 X —ray energy spectrum
analysis results of sphalerite

Points Zn/ % S/ % Fe/ % Total/ %
1 65.27 32.93 1.79 100. 00
2 65.41 32.71 1.88 100. 00
3 64.22 34.47 1.31 100. 00
4 63.55 33.14 3.30 100. 00
5 58.83 33.19 7.98 100. 00
6 63.99 33.10 2.91 100. 00
7 62.99 33.27 3.74 100. 00
8 61.27 33.20 5.53 100. 00
9 66. 11 32.97 0.92 100. 00
10 64.82 32.78 2.40 100. 00
11 64.52 33.55 1.93 100. 00
12 64.17 33.85 1.98 100. 00
13 64.47 32.55 2.97 100. 00
14 64.73 32.97 2.30 100. 00
15 65.61 32.82 1.57 100. 00
16 64.28 32.68 3.04 100. 00
17 64.02 33.05 2.93 100. 00
18 63.68 33.07 3.25 100. 00
19 64.48 32.94 2.57 100. 00
20 64.46 33.41 2.13 100. 00
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Fig.3 Particle size distribution of sphalerite
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Fig.7 Chalcocite produced in irregular granular form
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Fig.4 Irregular granular chalcopyrite disseminated
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Fig.5 Veined chalcopyrite produced along the

pyrite fracture
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Fig.9 Nature gold disseminated in gangue minerals



- 144 -

s SRS I 2019 4

A SRR SRR A 8 R R Y
RLPE o A4 2R ILIEL 16

[

-, Jl Nawre gold

E10 =R HERHAKERE

Fig. 10  Granular nature gold disseminated in chalcopyrite
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Table 11 The output characteristics of the gold minerals =
Types of . . Distribution Total % l
sold output Intergrowth relationship /% J% | — | . W VU—
4 Sphalerite fissure 7.22  8.03 . o e
Fissure gold Gangue fissure 0.81 . B 12 [ﬂ%#ﬁf*@,%ﬂ"]ﬁm R .
Sphalerite and pyrite 3.19 5516 Fig. 12 Hessite disseminated in sphalerite
Sphalerite and other sulfides 0.50 e .
Co I;r Sulfide Minerals and pyrite 0.24 & 12 I%EEJL%E,‘]}Mﬁﬂk?& . .
PP Sohalert 4 Py 33’ 53 Table 12 The output characteristics of the sliver minerals
phalerite and gangue : Types of . . Distribution Total
Intergranular gold Hem.atite an d gangue 13.74 silvg output Intergrowth relationship /% %
Copper Sulfide Minerals and gangue 3.36 Sphalerite encapsulation 17.65
Pyrrhotite and gangue 0.6l L Chalcopyrite encapsulation 7.18
Sphalerite encapsulation 10.21 36.81 Inclusion silver . . 45.79
Lol ) i ; Pyrite encapsulation 1.28
i 1 ¢ e;)copyrlte ema{)s‘f ation 1' 32 Gangue encapsulation 19. 68
Inclusion go yrite encapsu atl(.)n . Pyrite and gangue 9.26
Gangue encapsulation 18.00 .
Chalcopyrite and gangue 21.48
Chalcopyrite and sphalerite 3.22
= Particle size distribution of gold minerals. % Inlelgranulal Sphalerite and pyl‘ite 1. 93 47. 58
e silver Sphalerite and gangue 10.47
. Hematite and gangue 1.04
2888
Lo Gangue intergranular 0.18
cos ) ) Pyrite fissure 5.84
[ ] Fissure silver Chalcopyrite fissure 0.79 6.63
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Particle size distribution of gold minerals
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Fig. 15 Fine and micro - fine pyrite disseminated
in gangue minerals
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Table 13 The liberation of sphalerite under different
grinding fineness

Y EE $ «, PR 0,074 mm Free 00U My piageq  Associated
P G S I N G Occupancy  particle PP with pyrite .
NAECER SRR QH' cﬁ’ e o & N Minerals minerals
/% /% /%
i /% /%
Grainsize, pm
e 60 80.93 2.05 0.50 16.52
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Fig. 16  Particle size distribution of pyrite 65 82.55 1.95 0.19 15.31
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Table 14  The liberation of copper sulfide minerals under different grinding fineness
-0.074 mm Occupancy/ % 60 65 70 75 80
Free particle/% 49.65 55.36  59.55 63.4 66.34
Associated with gangue Lean - intergrowth  13.83  15.62 15.55 15.23 15.17
Rich —intergrowth  21.81  16.21  13.33  10.92 9.43
Inclusions of chalcopyrite in Gangue 5.02 3.98 3.32 2.40 1.27
Locked particle/% Associated with sphalerite Lean — intergrowth ~ 3.39 3.29 3.10 3.08 3.01
Rich - intergrowth ~ 2.36 2.32 2.18 2.14 2.12
Inclusions of chalcopyrite in sphalerite 2.01 1.97 1.93 1.87 1.83
Associated with pyrite Lean — intergrowth ~ 0.32 0.33 0.33 0.37 0.44
Rich — intergrowth  1.46 0.83 0.66 0.55 0.36
Inclusions of chalcopyrite in pyrite 0.15 0.09 0.05 0.04 0.03
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/% /% . minerals/ %
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60 77.43 1.28 0.28 21.01 7 st
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